Summary of Suggestions {#cesec10}
======================

**1. In the event of an incident with mass critical care casualties, we suggest all hospitals within a defined geographic/administrative region (eg, state), health authority, or health-care coalition should implement a uniform triage process and cooperate when critical care resources become scarce.**

**2. We suggest critical care only be rationed when resources have, or will shortly be, overwhelmed despite all efforts at augmentation and a regional-level authority that holds the legal authority and adequate situational awareness has declared an emergency and activated its mass critical care plan.**

**3. We suggest health-care systems provide oversight for any triage decisions made under their authority via activation of a mass critical care plan to ensure they comply with the prescribed process and include appropriate documentation.**

**4. We suggest health-care systems that have instituted a triage policy have a central process to update the triage protocol/system so that information that becomes available during an event informs the process in order to promote the most effective allocation of resources.**

**5. We suggest health-care systems establish in advance, a formal legal and systematic structure for triage in order to facilitate effective implementation of triage in the event of an overwhelming disaster.**

**6. We suggest health-care systems that have instituted a triage policy triage patients based on improved incremental survival rather than on a first-come, first-served basis when a substantial incremental survival difference favors the allocation of resources to another patient.**

**7. Triage officers:**

**7a. We suggest health-care systems that have instituted a triage policy have clinicians with critical care triage training function as triage officers (tertiary triage) to provide optimum allocation of resources.**

**7b. We suggest triage officers should have situational awareness at both a regional level and institutional level.**

**7c. We suggest in trauma or burn disasters, triage be carried out by triage officers who are senior surgeons/physicians with experience in trauma, burns, or critical care and experience in care of the age-group of the patient being triaged.**

**7d. We suggest in environments where triage is not usual, individual triage officers or teams consisting of a senior intensive care physician and an acute care physician be designated to make mass critical care triage decisions in accordance with previously prepared, publicly vetted, and widely disseminated guidelines.**

**7e. We suggest in limited resource settings in which there is a limited need for expansion of critical care resources, a continuation of well-established systems is appropriate.**

**8. We suggest triage protocols (clinical decision support systems), rather than clinical judgment alone, be used in triage whenever possible.**

**9. We suggest in health-care systems that have instituted a triage policy, technology such as baseline ultrasound, oxygen saturation as measured by pulse oximetry, mobile phone/Internet, and telemedicine be leveraged in triage where appropriate and available to augment clinical assessment in an effort to improve incremental survival and efficiency of resource allocation.**

**10. We suggest triage decision processes, whenever possible, provide for an appeals mechanism in case of deviation from an approved process (which may be a prospective or retrospective review) or a clinician request for reevaluation in light of novel or updated clinical information (prospective).**

**11. Triage process:**

**11a. We suggest tertiary-care triage protocols for use during a disaster that overwhelms or threatens to overwhelm resources be developed with inclusion and exclusion criteria.**

**11b. We suggest the inclusion criteria for admission to intensive care.**

**11c. We suggest patients who will have such a low probability of survival that significant benefit is unlikely be excluded from ICUs when resources are overwhelmed.**

**11d. We suggest consideration be given to excluding patient groups that have a life expectancy \< 1 year.**

**11e. We suggest if a physiologic (nondisease-specific) outcome prediction score can be demonstrated to reliably predict mortality in a specified population upon screening for ICU admission, it is reasonable to use this to exclude admission for patients with a predicted mortality rate \> 90%. Similarly if a disease-specific score can be demonstrated to reliably predict mortality when used in the same manner for patients with the disease, we suggest it is reasonable to use this to exclude admissions for patients with a predicted mortality rate of \> 90%.**

**11f. We suggest each patient\'s condition be reassessed after a suitable time period (eg, 72 h) by the triage officer or triage team. If at that point the patient meets the criteria for exclusion from ICU, consideration should be given to withdrawal of therapy. If in the future a score is demonstrated to reliably predict high mortality when the patient is assessed during ICU stay, this should be used in preference to or as a supplement to clinical judgment.**

Introduction {#cesec20}
============

Isolated incidents (static events), such as a natural disaster or terrorism attack, as well as prolonged situations (dynamic events), such as a pandemic, both have the capacity to result in large numbers of critically ill or injured patients within affected health-care systems.[@bib1] Depending on the circumstances, the response to these surges may vary ([Fig 1](#fig1){ref-type="fig"} ) from a conventional response where critically ill patients are managed with no significant alterations in standards or processes of care to a crisis response where resource limitations dictate significant alterations in both standards and processes of care to provide minimum basic critical care to the maximum number of patients.[@bib2], [@bib3], [@bib4], [@bib5], [@bib6] The prioritization of patients for urgency of treatment occurs at all stages along the continuum; however, this should not be confused with the classic meaning of triage, which includes prioritizing patients for care, rationing scarce resources, and making decisions about who will and will not receive potentially lifesaving therapies.[@bib7], [@bib8] In resource-rich settings, rationing of critical care during a disaster should only occur in a crisis response.Figure 1The spectrum of surge from minor to major. The magnitude of surge is illustrated by the alterations in the balance between demand (stick figures) and supply (medication boxes). As surge increases, the demand-supply imbalance worsens. Conventional, contingency, and crisis responses vary with magnitude of surge. Varying response strategies are associated with each level of response. As the magnitude of the surge increases, the response strategies used to cope gradually depart from the usual standard of care (default defining the standards of disaster care) until such point that even with crisis care, delivery of critical care is no longer possible.

Traditionally, triage is considered as occurring at three points along the chain of evacuation, referred to as primary, secondary, and tertiary triage ([Fig 2](#fig2){ref-type="fig"} ), corresponding to decisions regarding evacuation or transport to the hospital (primary triage), during initial treatment (secondary triage), and during definitive care within the hospital (tertiary triage). The following suggestions address tertiary triage only, specifically, decisions regarding the delivery of critical care to any critically ill or injured patient during a pandemic or disaster and admission to ICUs. In resource-rich settings, tertiary triage decisions are only required in the event of a large surge of critically ill or injured casualties. In resource-limited settings, however, clinicians often are required to ration ICU resources under everyday[@bib9], [@bib10], [@bib11] circumstances, and hence, when a surge of critically ill patients occurs, the shortfall of resources and the degree of rationing is exacerbated.[@bib12] The suggestions offered refer to triage during surge events in both resource-rich and resource-poor settings rather than during long-term shortages of ICU resources.Figure 2Primary triage (1°) involves decisions in the prehospital setting about the priority for treatment on the scene and evacuation to the hospital. Secondary triage (2°) involves decisions regarding the priority for assessment and initial treatment of patients when they first arrive at the hospital (usually the ED). Tertiary triage (3°) involves decisions regarding the priority for definitive care of patients in the ICU or operating room. The degree to which the decisions at each stage involve resource allocation (rationing) in addition to prioritization depends on the degree of imbalance between the demand for and supply of resources. As one progresses from primary through secondary and tertiary triage, the information and data available on which to base the triage decisions increase but so too does the complexity of the decisions. (Ambulance and hospital images courtesy of [pamsclipart.com](http://pamsclipart.com){#intref1}.)

The suggestions for resource allocation provide general principles supplemented by descriptive guidance for the application of the principles. This approach acknowledges the variability required in conducting tertiary triage, depending on the context of the disaster (resource rich vs poor), the magnitude of the surge, the ethical perspective of the region, and the affected age-groups. Although most of the general principles apply to both adult and pediatric populations, some, such as excluding from critical care patients with a very low survival probability, will have a very different impact on the amount of resources required for an adult vs a child.[@bib13] The suggestions in this article are important for all involved in a pandemic or disaster with multiple critically ill patients, including front-line clinicians, hospital administrators, and public health or government officials. Although it is important for all providers to be familiar with all aspects of critical care triage, [Table 1](#tbl1){ref-type="table"} provides an overview of the suggestions of most interest to each group.TABLE 1Primary Target Audiences for SuggestionsSuggestion NumberPrimary Target AudienceCliniciansHospital AdministratorsPublic Health/Government1✓✓2✓3✓4✓5✓6✓7✓✓8✓✓9✓10✓✓✓11✓✓

Materials and Methods {#cesec30}
=====================

The methods used by the Triage topic panel in developing the suggestions in this article were consistent with the policies of the American College of Chest Physicians (CHEST) Guidelines Oversight Committee. The panel reviewed previous task force suggestions[@bib14] and identified 17 key questions for which literature searches were conducted to identify studies upon which evidence-based recommendations could be made ([e-Appendix 1](#ecomp10){ref-type="supplementary-material"}). No studies of sufficient quality were identified upon which to make evidence-based recommendations. Therefore, the panel developed expert opinion-based suggestions using a modified Delphi process.[@bib15] Suggestions from the previous task force that were not being updated were also included for validation by the expert panel.

Results {#cesec40}
=======

**1. In the event of an incident with mass critical care casualties, we suggest all hospitals within a defined geographic/administrative region (eg, state), health authority, or health-care coalition implement a uniform triage process and cooperate should critical care resources become scarce.**

It is essential that hospitals within the affected region have a consistent and coordinated approach between and among pediatric and adult critical care communities to ensure equitable and ethical allocation of resources within that region. Failure to do so may lead to situations that are ethically compromising and undermine public trust, such as when access to critical care resources is denied based on crisis standards by one institution without referral to a nearby institution capable of providing critical care. Regions should institute an Incident Management System (IMS) at the facility, local, regional or state, and national level to exercise command and control over scarce resources.[@bib16] Furthermore, decision-makers should communicate with community emergency services and local hospitals to ensure a coordinated approach to patient transfers, standards of care, and resource allocation.[@bib16], [@bib17]

**2. We suggest critical care only be rationed when resources have, or will shortly be, overwhelmed despite all efforts at augmentation and a regional-level authority that holds the legal authority and adequate situational awareness has declared an emergency and activated its mass critical care plan.**

A basic tenet of ethically conducted triage is that the degree of rationing through triage is proportionate to the anticipated or realized shortfall in resources.[@bib18] Therefore, the rationing of critical care should be held as a last resort and only implemented when all efforts have been made to optimize the use of resources. The task force considers all efforts at augmentation to include all attempts to acquire scarce critical resources or to transfer patients to other health-care facilities that are able to provide care (state, national, and even international partner institutions).[@bib19] In rapidly evolving disasters, critical care may need to be rationed before the appropriate authority has declared an emergency or activated its mass critical care plan, but this should only be done in exceptional circumstances. Similarly, in some jurisdictions, the relevant authority will be responsible for declaring an emergency and activating a mass critical care plan but may not have statutory powers. Nevertheless, a decision to ration critical care should not be made unilaterally at an institutional level because individual institutions do not possess the situational awareness in isolation to operationally or ethically justify such a decision. Similarly, the decision to cease triage should occur in a graduated and coordinated manner by altering the prioritization criteria and exclusion thresholds as resources become available.[@bib19]

**3. We suggest health-care systems provide oversight for any triage decisions made under their authority via activation of a mass critical care plan to ensure they comply with the prescribed process and include appropriate documentation.**

Any authority (government, public health agency, health-care coalition, hospital) that either authorizes or participates in critical care triage should ensure that it provides oversight of this process and the ensuing decisions.[@bib14], [@bib20], [@bib21], [@bib22], [@bib23], [@bib24], [@bib25], [@bib26], [@bib27] Oversight may include, but is not limited to, logging triage decisions, tracking patient outcomes, benchmarking outcomes between facilities, and reviewing situations with outliers. During a prolonged event, such as a pandemic, it may be possible to undertake this oversight in real time, such as daily or weekly comparisons between decisions and outcomes at various facilities. In a sudden, brief event, however, oversight will most likely have to be conducted retrospectively but should still be undertaken to ensure accountability.

**4. We suggest health-care systems that have instituted a triage policy have a central process to update the triage protocol/system so that further information that becomes available during an event is built into the process in order to promote the most effective allocation of resources.**

Tertiary triage decisions are dynamic and based on several factors, including supply and demand of resources and variables predicting patient outcome. In circumstances of a newly emerging infection, such as Severe Acute Respiratory Syndrome,[@bib28] or a novel strain of a known virus, such as 2009 influenza A(H1N1),[@bib29] key information about the precipitating factor inciting the surge event may not be known in the early days of the event. However, this information is crucial in effective and ethical triage decision-making. Therefore, as information becomes available, flexible systems and processes must be in place to modify existing protocols ([Fig 3](#fig3){ref-type="fig"} ) and guide oversight and research.Figure 3Triage infrastructure: the optimal relationship between the state or regional central triage committee and the triage officers at individual hospitals. The central triage committee must have situational awareness (knowledge of the resources supply and demand) and the capacity to conduct research in order to modify triage protocols and monitor triage outcomes. A bidirectional communication network between the central triage committee and hospitals is required to achieve situational awareness, monitor outcomes, and communicate modifications to the triage protocols. At the individual hospitals, the triage officers are supported by a staff or team.

ICUs should interface with their hospital\'s coordinating (IMS) structure and detailed standard operating procedures for coordination, and collaboration should be developed and tested through simulated exercises before a crisis occurs.[@bib16] Effective triage will depend on the existence of a well-functioning communication and ICM among the ICU, administration, key departments, and hospital services ([Fig 4](#fig4){ref-type="fig"} ).[@bib16] Figure 4Schematic showing key lines of authority (command chain) and information flow (bidirectional) required for an effective response in a disaster, including performing triage. EECG = executive emergency control group. (Reprinted with permission from Joynt et al.[@bib16])

**5. We suggest health-care systems establish in advance, a formal legal and systematic structure for triage in order to facilitate effective implementation of triage in the event of an overwhelming disaster.**

A more complete discussion and suggestions of the legal and policy aspects of mass critical care are provided the "Legal Preparedness" article by Courtney et al[@bib30] in this consensus statement. The task force believes that authorities should ensure that there is a legislative framework and structure to support critical care triage. The legislative and legal frameworks to address issues, especially rationing, during a disaster or public health emergency are highly complex and in many jurisdictions, are unclear or nonexistent.[@bib22], [@bib25], [@bib31], [@bib32], [@bib33], [@bib34], [@bib35], [@bib36], [@bib37] Clarity regarding the legal environment, and ideally safeguards for clinicians practicing mass critical care, is likely to enhance clinicians\' ability to perform effective triage.

**6. We suggest health-care systems that have instituted a triage policy triage patients based on improved incremental survival rather than on a first-come, first-served basis when a substantial incremental survival difference favors the allocation of resources to another patient.**

Admission to an ICU should result in an increased chance of a better outcome compared with not being admitted.[@bib38], [@bib39] However, survival is not the only outcome of interest, and although the outcome data are easily accessible and obvious, additional measures such as quality of life and resource utilization warrant consideration.[@bib39] If there is considerable uncertainty when predicting the outcome of individual patients and when incremental survival differences are believed to be minimal, after applying inclusion and exclusion criteria, it may be appropriate to allocate resources on a first-come, first-served basis or following an alternative process for prioritization on the basis of a lottery.

**7. Triage officers:**

**7a. We suggest health-care systems that have instituted a triage policy have clinicians with critical care triage training function as triage officers to provide optimum allocation of resources (tertiary triage).**

**7b. We suggest triage officers should have situational awareness at both a regional level and institutional level.**

**7c. We suggest in trauma or burn disasters, triage be carried out by triage officers who are senior surgeons/physicians with experience in trauma, burns, or critical care and experience in care of the age-group of the patient being triaged.**

**7d. We suggest in environments where triage is not usual, individual triage officers or teams consisting of a senior intensive care physician and an acute care physician be designated to make triage decisions in accordance with previously prepared, publicly vetted, and widely disseminated guidelines for mass critical care triage.**

**7e. We suggest in situations in limited resource settings in which there is a limited need for expansion of critical care resources, a continuation of well-established systems is appropriate.**

Triage officers or teams should have training expertise in mass casualty triage.[@bib7], [@bib40], [@bib41], [@bib42], [@bib43] They should receive training in ethics, communication, incident management, crisis resource management, and the importance and need for situational awareness. Experienced physicians should serve as triage officers whenever possible to improve efficiency and efficacy of decisions. The use of senior physicians and surgeons as triage officers is based on their training and decision-making capacity, which makes them ideal candidates.[@bib40], [@bib41], [@bib42], [@bib43], [@bib44], [@bib45] Specifically for trauma, burns, and critically ill or injured patients, senior trauma surgeons, burn surgeons, and intensivists are best qualified to fulfill the role in each of the respective situations. Ideally, to enable timely decisions and avoid duty-to-care conflicts, triage officers should not be involved in triage and direct care of patients requiring triage simultaneously.[@bib42], [@bib43], [@bib46]

The decision to have a single triage officer vs a triage team depends on the context of the situation and the philosophic approach adopted. Using a sole triage officer model allows for efficiency of decision-making, minimizes the impact on staff resources, and avoids conflicting opinions. However, a sole officer carries a significant intellectual and emotional burden. Furthermore, in situations with diverse groups of patients requiring critical care (eg, during a pandemic as opposed to a sudden static event), it is less likely that a very-well-defined set of criteria will exist to guide triage officers, and predicting patient outcomes will be more challenging. Therefore, in such settings, using a triage team comprising a senior intensivist and another senior physician from an acute care background may have advantages. This model ensures that at least two perspectives are provided on each case. Given the aim is to maximize the incremental benefit of critical care, the combination of an intensivist and a nonintensivist physician may be advantageous as one estimates the probability of good outcome with intensive care and the other without intensive care. Furthermore, a team approach may mitigate some of the emotional burden associated with sole decision-making. A team model, however, increases physician resources and requires processes to deal with disagreements within the team. Hospitals that choose to have a triage team must ensure that this approach does not compromise the ability to make effective and efficient decisions. Finally, it will likely be necessary for support staff (clinical and clerical) to be provided for the triage officers and teams.

This suggestion applies specifically to the role of the triage officer and team in the execution of triage during a mass casualty event. This is in contradistinction to the development and oversight of the triage process and the crafting of guidelines and protocols that relies on multidisciplinary teams representing a variety of stakeholders. Furthermore, this process should adhere to the suggestions made by the task force regarding public engagement and transparency.[@bib47]

In limited resource settings, particularly in middle- and low-income countries, triage and refusal of ICU admission are everyday occurrences. In these settings, well-established triage systems may exist; therefore, we suggest that it is most appropriate to continue using the existing model for triage decision-making rather than implementing a new process during a disaster or pandemic.

**8. We suggest triage protocols (clinical decision support systems), rather than clinical judgment alone, be used in triage whenever possible.**

Clinical decision support systems (CDSSs), "a tool to aid the physician in patient care, in data acquisition, and in decision making,"[@bib48] can improve clinician performance and patient outcomes.[@bib49], [@bib50], [@bib51], [@bib52], [@bib53] A triage protocol[@bib7], [@bib19], [@bib54], [@bib55] (manual or electronic) can serve as a CDSS, and therefore, we suggest that triage guidelines or protocols be used to support triage officer decision-making. As a CDSS, a triage protocol should support the decision-making by the clinician but should not be used as a checklist that substitutes for clinical experience. The aim of using a triage protocol is to improve incremental survival in patients, to allocate resources efficiently, and to minimize moral distress among care providers. Studies and experience suggest that clear guidelines developed by a group may help to mitigate[@bib54] some of the psychologic and moral pressures[@bib27], [@bib35], [@bib42] experienced by triage officers.

**9. We suggest in health-care systems that have instituted a triage policy, technology such as baseline ultrasound, oxygen saturation as measured by pulse oximetry, mobile phone/Internet, and telemedicine be leveraged in triage where appropriate and available to augment clinical assessment in an effort to improve incremental survival and efficiency of resource allocation.**

Technology that allows rapid acquisition of data on which to base assessments and rapid access to prognostic information or expert opinion may facilitate the accuracy of estimates of benefit without undue delay in decision-making. Examples of such technology include the use of oxygen saturation as a measure pulse oximetry to guide triage decisions regarding pediatric patients in resource-poor countries where oxygen and critical care resources are scarce[@bib56], [@bib57] or the potential use of focused assessment with sonography in trauma ultrasound examination in trauma triage.

**10. We suggest triage decision processes, whenever possible, provide for an appeals mechanism in case of deviation from an approved process (which may be a prospective or retrospective review) or a clinician request for reevaluation in light of novel or updated clinical information (prospective).**

The appeals mechanism is distinct from institutional oversight. Three different scenarios are envisioned. The first is a request to change the approved triage process due to, for example, new knowledge regarding the outcomes or prognostic factors of a new disease epidemic. In this case, the appeal mechanism should be sufficiently rapid to allow a meaningful change in the process during the disaster. The second is a retrospective appeal by clinicians, patients, or relatives on the basis of deviation from the approved triage process by the triage officer or team. The third is a clinician request for reevaluation of a patient because the initial evaluation was based on incorrect or incomplete information, the patient\'s clinical state has changed, or new clinical information is available. In these scenarios, the process should be sufficiently rapid to allow a change in decision to be clinically meaningful.

**11. Triage process:**

**11a. We suggest tertiary-care triage protocols for use during a disaster that overwhelms or threatens to overwhelm resources be developed with inclusion and exclusion criteria.**

**11b. We suggest the inclusion criteria for admission to intensive care as described in this article.**

**11c. We suggest patients who will have such a low probability of survival that significant benefit is unlikely be excluded from ICU when resources are overwhelmed.**

**11d. We suggest consideration be given to excluding patient groups that have a life expectancy \< 1 year.**

**11e. We suggest if a physiologic (nondisease-specific) outcome prediction score can be demonstrated to reliably predict mortality in a specified population upon screening for ICU admission, it is reasonable to use this to exclude admissions for patients with a predicted mortality rate \> 90%. Similarly, if a disease-specific score can be demonstrated to reliably predict mortality when used in the same manner for patients with the disease, we suggest it is reasonable to use this to exclude admissions for patients with a predicted mortality rate of \> 90%.**

**11f. We suggest each patient\'s condition be reassessed after a suitable time period (eg, 72 h) by the triage officer or triage team. If at that point the patient meets the criteria for exclusion from ICU, consideration should be given to withdrawal of therapy. If in the future a score is demonstrated to reliably predict high mortality when the patient is assessed during ICU stay, this should be used in preference to or as a supplement to clinical judgment.**

The goal of intensive care is generally considered to be more than survival to hospital discharge, and most would consider that survival for some reasonable length of time in the community is required for a good outcome. Clearly, this duration will be affected by premorbid conditions that severely limit life expectancy. To achieve the greatest benefits from the resources used, it is important to consider a patient\'s incremental increase in survival in the context of his or her predicted critical care resource consumption.

Although a few studies have assessed the impact of inclusion and exclusion criteria for tertiary triage,[@bib58], [@bib59], [@bib60] the evidence was considered too weak and inconclusive to support evidence-based recommendations. The inclusion criteria are based on forms of organ support that are not commonly available outside ICUs. The goal of inclusion criteria is to identify patients who may benefit from ICU admission. The inclusion criteria are not absolute and will need to be altered depending on the scale of the incident ([TABLE 2](#tbl2){ref-type="table"}, [TABLE 3](#tbl3){ref-type="table"} ). Exclusion criteria aim to identify patients who are not candidates for ICU admission, including those (1) with a poor prognosis despite ICU care, (2) requiring resources that cannot be provided, and (3) whose underlying illness has a poor prognosis with a high likelihood of death.TABLE 2Inclusion Criteria for Critical Care AdmissionVariableInclusion Criteria for Critical Care AdmissionRequirement for invasive ventilatory supportRefractory hypoxemia (Sp[o]{.smallcaps}~2~ \< 90% on nonrebreather mask F[io]{.smallcaps}~2~ \> 0.85) Respiratory acidosis with pH \< 7.2 Clinical evidence of respiratory failure Inability to protect or maintain airwayHypotensionSBP \< 90 mm Hg for adults (see BP parameters for all age-groups in [Table 3](#tbl3){ref-type="table"}) or relative hypotension with clinical evidence of shock for all ages (altered level of consciousness, decreased urine output, other end-organ failure) refractory to volume resuscitation requiring vasopressor/inotrope support that cannot be managed on the ward[^1]TABLE 3Age-Based BP Parameters for Defining HypotensionGroupAgeBP ParameterValueAdult\> 10 ySBP\< 90Child1-10 ySBP\< \[70 + (2 × age in y)\]Infant1 mo-1 ySBP\< 70NeonateTerm newborn-1 moSBP\< 60Premature neonatePreterm newbornMAP\< Gestational age in wk[^2]

We suggest triage be based on incremental probability of survival. When the absolute probability of survival is low, then the incremental probability of survival (probability of survival with intensive care minus probability of survival without intensive care) will inevitably be as low or lower. The need for triage and, therefore, the threshold for excluding patients will vary depending on the scale of the incident (eg, bombing vs a pandemic) and the severity of disease. This does not mean that triage officers and teams are at liberty to unilaterally change exclusion criteria. The exclusion criteria being used should be determined by the central triage committee based on the supply-demand imbalance and then disseminated to the triage officers to incorporate in their triage protocol (decision support system) ([TABLE 4](#tbl4){ref-type="table"}, [TABLE 5](#tbl5){ref-type="table"} ).TABLE 4Low Probability of Survival Exclusion CriteriaCriterionExplanationCardiac arrestUnwitnessed cardiac arrestWitnessed adult cardiac arrest, not responsive to electrical therapy (defibrillation or pacing)Witnessed pediatric cardiac arrest, not responsive to initial 15 min of effective PALS or NRPRecurrent cardiac arrestSevere traumaTrauma Injury Severity Score with predicted mortality \> 90%Severe burnsPredicted mortality \> 90%Severe and irreversible neurologic event or conditionSevere anoxic brain injury postcardiac arrest, massive strokeSevere prematurity\< 24 wk estimated gestational age[^3]TABLE 5Short Life Expectancy Exclusion CriteriaPatient ConditionAge GroupMetastatic malignanciesAdult and pediatricHematologic malignancies with poor prognosisAdult and pediatricEnd-stage organ failure with expected survival \< 1 y, such as end-stage cardiac failure (NYHA class IV), severe chronic lung disease, advanced hepatic failure (MELD score \> 20)Adult and pediatricVery advanced ageAdultAdvanced and irreversibly immunocompromised, such as drug-resistant AIDSAdult and pediatricCongenital anomalies with expected survival \< 1 yPediatric[^4]

Triage decision-making is believed to be more objective if it is guided by a decision support system that includes a prognostic scoring system, such as that discussed in the "Ethical Considerations" article by Daugherty Biddison et al[@bib47] in this consensus statement. A number of prognostic scores have been developed for use in the critical care setting. We believe that for a prognostic score to be useful, it must reliably predict mortality, with an initial cutoff of \> 90% mortality being reasonable to consider excluding a patient from admission to the ICU during a mass casualty event. Currently, there are no scores that meet these criteria. Previously, an admission Sequential Organ Failure Assessment (SOFA) score of \> 11 had been recommended as an exclusion criterion predicting significant mortality.[@bib7], [@bib54], [@bib55], [@bib61], [@bib62] However, some studies showed conflicting evidence regarding mortality rates associated with this threshold.[@bib60], [@bib63], [@bib64] Therefore, predictive ability of the SOFA score varies across populations and, hence, a specific SOFA score threshold cannot be recommended for use in all adult populations. The SOFA score has not been validated in children.

In view of the limitations of scores to predict outcome, to offer resources to as many as possible, it is useful to consider thresholds for offering resources. As discussed, the threshold of 90% may need to be adjusted up or down to include or exclude patients, depending on available resources. Similarly, the duration of the time period for reassessments (currently suggested as 72 h but as 96 h in prior publications) may need to be varied, depending on the natural history of the specific disease. In addition, instead of mortality prediction, a score may be more valuable if it predicts critical care resource utilization with a goal of maximizing the number of lives saved per available resource ([Fig 5](#fig5){ref-type="fig"} ). This would be particularly useful in populations with low mortality rates, such as pediatrics.Figure 5A conceptualized framework for how the critical care (tertiary) triage process and decisions would flow in a disaster or pandemic.

This discussion of inclusion and exclusion criteria has focused on the decision to admit or deny ICU care based on a crisis response where emergency mass critical care has already been fully implemented. In altering standards from conventional to contingency and, subsequently, to crisis care, decisions will already have been made to limit the use of therapies that require extraordinarily expensive equipment or consume extensive staff or hospital resources. Examples of such therapies include advanced ventilatory support and rescue therapies, such as inhaled nitric oxide, high-frequency ventilation, prone positioning ventilation, and extracorporeal membrane oxygenation.[@bib65]

Areas for Future Research {#cesec50}
=========================

During a disaster, there is an obligation to provide clinical care as well as research to guide effective and efficient care. Studies and trial designs should be preplanned and modified quickly when specific events occur. During the 2009 influenza A(H1N1) pandemic, observational study case report forms, registry, clinical trial design, and cooperation of international critical care research organizations occurred.[@bib66] Rigorous, relevant, timely, and ethical clinical and health services research is sorely lacking but crucial to improve care and outcomes of patients during disasters. Recommendations have been made to clinical investigators and research ethics committees for critical care research during a disaster that proposed strategies for expedited and centralized research ethics committee reviews and alternate consent models.[@bib67]

The literature search presented in this article reveals an almost complete absence of data on which to base recommendations. Conducting research on triage during a static event is likely to be challenging. However, even simple observational data on the feasibility of the suggestions given in this article would be useful. More comprehensive research is more feasible during a dynamic event, such as an epidemic. Preliminary research on outcomes, including patients admitted and not admitted to the ICU in the interepidemic period, will facilitate predictions of benefit for those with nonepidemic diseases and provide clues about the data to collect during the epidemic. This may allow for the rapid development of appropriate CDSSs early in the epidemic.

Conclusions {#cesec60}
===========

Critical care triage is a complex process that requires significant planning, preparation, and infrastructure for it to be conducted ethically and efficiently. At present, the prognostic tools required to produce an effective decision support system (triage protocol) are lacking along with most of the infrastructure, processes, legal protections, and training for critical care triage. Therefore, critical care triage is best avoided, if at all possible, through the use of mass critical care strategies. When critical care triage is required, the suggestions from this Task Force outline the key principles upon which it should be based as well as suggest a path for the development of plans, processes, and infrastructure.
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[^1]: SBP = systolic BP; Sp[o]{.smallcaps}~2~ = oxygen saturation as measured by pulse oximetry.

[^2]: MAP = mean arterial pressure. See [Table 2](#tbl2){ref-type="table"} legend for expansion of other abbreviation.

[^3]: NRP = neonatal resuscitation program; PALS = pediatric advanced life support.

[^4]: MELD = Model for End-Stage Liver Disease; NYHA = New York Heart Association.
